1. Introduction
===============

With the changes in diet and lifestyle, obesity has become an alarming health crisis of the 21st century.^\[[@R1]\]^ In general, the most important comorbidity of obesity is type 2 diabetes mellitus (T2DM), as it plays a central role in the development of other comorbidities and further aggravates the metabolic syndrome.^\[[@R2]\]^ Obesity is a major risk factor for the development of T2DM, as the associated chronic, low-grade, sterile inflammation contributes to both insulin resistance and β-cell failure.^\[[@R3]\]^ In the United Kingdom (UK), of the 3.2 million people with diabetes, an estimated 80% to 85% are overweight or obese, in whom weight gain could be potentially detrimental.^\[[@R4]\]^ More and more evidences suggest that weight loss has clinical significance in improving blood glucose control, lipid status, renal function, blood pressure, and quality of life for adults with obesity T2DM.^\[[@R5]--[@R7]\]^ Currently, metabolic surgery is the most effective way to treat obesity T2DM.^\[[@R8],[@R9]\]^ However, there are some disadvantages in metabolic surgery, such as infection, dyspepsia, and high cost.^\[[@R10]\]^ Empirical data also suggest that mortality rates with metabolic operations are typically 0.1% to 0.5%.^\[[@R11]\]^ Thus, further treatment strategies, including integrated Chinese medicine, metabolic surgery, and routine pharmacology, are still urgently needed for obese T2DM.

Acupoint catgut embedding is a treatment method originated from traditional acupuncture. For instance, the book "Magic Pivot, End and Beginning" has mentioned "those who have been ill for a long time, the evil spirit goes deep, and those who have been stabbing this disease will stay for a long time."^\[[@R12]\]^ Catgut embedding acupuncture is an updated and improved form of classic manual acupuncture with the advantages of lowering expense and time, as well as longer lasting stimulation without additional biological effect in comparison with manual acupuncture.^\[[@R13]\]^ In recent years, Catgut embedding at acupoints is becoming much more popular in the treatment of obesity and diabetes. However, there is no systematic review of the therapeutic effect of acupoint catgut embedding on obesity T2DM. As we have seen, this is the first meta-analysis of RCT to explore the effect of acupoint catgut embedding intervention on obese T2DM patients.

2. Methods
==========

This protocol which has been reported is based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) guideline^\[[@R14]\]^ and the corresponding checklist used. This systematic review protocol was registered on the PROSPERO international registry of systematic reviews (ID: CRD42020160801).

2.1. Inclusion criteria
-----------------------

### 2.1.1. Types of participants

Participants with standards of body mass index (BMI) ≥24 kg/m^2^ which are diagnosed with T2DM will be included. The diagnosis of T2DM is in accordance with who\'s diagnostic criteria for diabetes in 1999.^\[[@R15]\]^ Meanwhile, the participants who are included have no limitation of age, sex, region, citizenship, and nationality. Cases related to serious diseases, pregnancy, and drug-induced obesity are excluded.

### 2.1.2. Types of interventions

Observation group: They received intervention using acupoint catgut embedding for a minimum duration of 4 weeks. The intervention method can be acupoint catgut embedding alone or acupoint catgut embedding combined with other therapies.

Control group: Patients in the control group were treated with sham acupuncture, placebo, or hypoglycemic drugs. However, acupuncture combined with drugs will be excluded.

### 2.1.3. Types of outcome measures

The primary outcome measures were fasting blood glucose, 2 hours postprandial blood glucose (2hG), glycosylated hemoglobin, and BMI. The second observation index mainly includes triglyceride (TG), cholesterol (TC), insulin secretion (INS), waist circumference, hip circumference, and so on. The adverse events as safety outcomes will be reported.

### 2.1.4. Types of studies

Randomized controlled clinical trials and quasi-randomized controlled trials will be included.

2.2. Data source
----------------

A structured and systemic literature search was conducted in the following databases up to December 1, 2019: PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, EMBASE, CNKI, Wanfang Database. The language of the selected literature includes Chinese and English. The search terms include: obese T2DM; obesity and T2DM; acupoint catgut embedding; catgut embedding; catgut implantation.

Searching other resources: The manual search mainly is used for searching relevant studies, such as "Chinese Journal of Endocrinology and Metabolism" before the database creation. Details of the selection process were shown in the flow chart and the screening process is summarized in a flow diagram (Fig. [1](#F1){ref-type="fig"}).

![PRISMA flow diagram of study inclusion and exclusion.](medi-99-e21316-g001){#F1}

2.3. Selection of studies
-------------------------

At first, according to the inclusion and exclusion criteria, two researchers (WL and TC) independently selected the literature after reading the title and abstract. Secondly, by reading the full text, we exclude uncontrolled research, nonrandomized, inconsistent evaluation criteria and similar data. If any differences occur during the screening study, the third author (P-CL) would be intervened.

2.4. Data extraction and management
-----------------------------------

Two researchers (WL and TC) used a predesigned data extraction table to extract the data of the final included study, including author, year, sample size, course of treatment, intervention measures, outcome indicators, adverse reactions, among others. The process of study selection will be performed by using the methods according to the PRISMA guidelines, presenting in the flow diagram.

2.5. Statistical analysis
-------------------------

We will use the Review Manager 5.3 software provided by Cochrane collaborative network for statistical analysis. For continuous variables, mean and SD of each study were obtained and pooled as mean difference (MD) or standardized mean differences (SMD) with a 95% confidence interval (CI).^\[[@R16]\]^ Statistical heterogeneity analysis was carried out for the Clinical RCTs included. Cochrane *I*^2^ test was used. When *I*^2^ was \<50% or *P* \> .05, it indicated that there was no statistical heterogeneity between the studies, the fixed-effect model was selected to combine the effect amount; otherwise, the random effect model was adopted.

2.6. Methodological quality of assessment
-----------------------------------------

The literature quality of this study was evaluated by the bias risk table proposed by Cochrane collaborative network. The risk table includes 6 items: random sequence generation mode, whether to use allocation concealment, whether to blind the subjects and intervention providers, whether to blind the results evaluators, whether the results data are complete, whether to select the results report and other bias sources. The criteria used to assess the risk of bias are "low risk," "high risk," and "unclear." In this process, 2 evaluators independently evaluate the methodological quality. In case of disagreement, the third author would be intervened.

2.7. Assessment of heterogeneity
--------------------------------

If there was no significant heterogeneity (*I*^2^ \< 50%) between a group of studies, the fixed-effect model was used for evaluation. If there is significant heterogeneity (*I*^2^ \> 50%) between a group of studies, the random-effect model is used for evaluation, and then sensitivity analysis or subgroup analysis is conducted as required to explain the heterogeneity.

2.8. Assessment of publication bias
-----------------------------------

If there are \>10 trials in accordance with the study, we can use Rev man5.3 software to draw and analyze the funnel chart, and use the funnel chart to evaluate the potential publication bias.

2.9. Grading the quality of evidence
------------------------------------

It is recommended to use the Grading of Recommendations Assessment, Development and Evaluation (GRADE)^\[[@R17]\]^ to analyze the quality level of evidence.

3. Discussion
=============

In recent years, with the change of people\'s lifestyle and the increase of work pressure, the incidence of diabetes is increasing. In the occurrence and development of diabetes, there will be many complications, such as obesity. Obesity is not only its complication, but also its inducing factor. Insulin resistance is the common basis of obesity and T2DM.^\[[@R18]\]^ The rise in prevalence of obesity coincides with the prevalence of T2DM. It has been estimated that by the year 2040, a staggering 642 million people will suffer from this disease worldwide.^\[[@R19]\]^ In this connection, many doctors have explored many methods for the treatment of this disease, which has also been widely applied in clinical practice, such as oral medication, or surgical treatment. However, there are some deficiencies in these treatments. When the drugs are taken orally, there will be effects on the liver and kidney function of the human body, or when the drugs are stopped, the disease will be repeated. The risk of infection also exists in surgical treatment.^\[[@R20]\]^

Traditional Chinese medicine believes that the formation of obese diabetes is mainly due to the irregular diet, excessive diet, fat, sweet, and thick taste, whereas the internal factors of the formation of the disease are the disorder of spleen and stomach and the accumulation of phlegm and dampness.

It is recorded in the book of Treatise On strange diseases that "the fat make people hot inside, and the sweet make people full inside." Obese people tend to have copious phlegm. Therefore, this kind of disease is mostly based on deficiency in origin and excess in superficiality.

Traditional Chinese medicine research shows that acupuncture and moxibustion can play an auxiliary role in controlling blood sugar and reducing weight.^\[[@R21]\]^ Acupoint catgut embedding therapy is an improved application of acupuncture and moxibustion. It can produce continuous physical stimulation on acupoints to achieve the therapeutic purpose. Meanwhile, Catgut Embedding at acupoints is also widely used in clinical practice.

However, there is no systematic meta-analysis of the therapeutic effect of Catgut Embedding at acupoints on obese T2DM. Therefore, we plan to make a systematic review of acupoint catgut embedding therapy for obese T2DM, so as to provide high-quality evidence for the effectiveness and safety of acupoint catgut embedding therapy for obese T2DM.

4. Limitations
==============

However, we cannot avoid the following problems when we collect literature: the quality of literature is not high enough; the literature only includes English and Chinese, which is not comprehensive enough; the sample size of the included literature is not large enough.
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